The purpose of this paper is to evaluate a fiscal common pool problem in Japanese municipal mergers. Specifically, we investigated whether the merged municipalities rapidly their increase expenditures and debt just before mergers. Because the likelihood of Japanese municipal mergers depends on a municipality's characteristics such as population size, area, and fiscal conditions, municipal mergers are a non-voluntary and non-random phenomenon in Japan. Therefore, identify causal effects by applying propensity score matching within a differencesin-differences framework to address the problems of endogeneity bias and sample selection bias. In particular, we focus on the subordinate merger partner in absorption-type merger. Our results show that the subordinate merger partner suffers from adverse fiscal conditions and creates the fiscal common pool problem in public projects just before mergers.
Introduction
Do municipal mergers create a fiscal common pool problem? Recently, numerous studies have attempted to resolve this question in local public finance. The fiscal common pool problem in fiscal policy is related to the free rider problem, pork-barrel spending, and the law of 1/n-which are all very similar phenomena. For example, consider the situation in which only some municipalities receive most of the marginal benefits from a public project while the marginal costs of the project are paid by the new municipality after a merger. Municipal mergers give a municipal government the incentive to increase debt and expenditures before mergers because the people in the new municipality will share the cost.
Previous studies have identified the fiscal common pool problem in municipal mergers in countries such as Canada, Denmark, Germany, Israel, Finland, Sweden, Switzerland, and Japan (e.g., Nelson, 1992; Bradbury and Crain, 2001; Baqir, 2002; Bradbury and Stephenson, 2003; Hinnerich, 2009 ; Blom-Hansen, 2010; Jordahl and Liang, 2010; Reingewerts, 2012; Hansen, 2014; Nakazawa, 2015; Saarimaa and Tukiainen, 2015) . Most of these studies examined voluntary municipal mergers and reported a positive effect on debt after municipal mergers using the differences-in-differences (DID) method.
However, few studies have examined the fiscal effect of debt just before mergers using the DID method. For instance, Hinnerich (2009), Jordahl and Liang (2010) and Nakazawa (2015) found that the merged municipalities increased debt just before mergers because they can share the additional financial burden after mergers.
To evaluate the fiscal common pool problem in Japan, this paper focuses on municipal governmental expenditures and debt just before mergers using quasi-experimental evidence. Unfortunately, we cannot apply the DID method to Japanese municipal mergers as was done in previous studies.
We are skeptical that municipal mergers are truly voluntary and random in Japan. The Japanese central government encouraged municipalities to merge from FY1998 to FY2005 using the Special Municipal Mergers Law of the Ministry of Internal Affairs and Communications (MIC). The Special Municipal Mergers Law, a so-called carrot and stick policy, was temporary legislation in force until FY2005 1 .
As a result of this merger policy, the number of municipalities in Japan decreased from 3,232 in FY1998 to 1,820 in FY2005. Most of these mergers occurred in rapid succession in FY2004 and FY2005. In other words, the central government induced municipalities to merge as a national policy. The national movement was called "Heisei big municipal mergers". As the fiscal conditions of the central and local governments declined rapidly following the collapse of the bubble economy in the 1990s, this merger policy was intended to strengthen municipalities and decrease public expenditure.
In Japan, recent research indicates that small municipalities in poor financial condition chose municipal mergers (e.g., Nishikawa, 2002; Hirota, 2007; Kawaura, 2009 ; Nakazawa and Miyashita, 2014; Hirota and Yunoue, 2014) 2 . These studies reported that the factors driving municipal mergers are poor fiscal conditions, population decline, and small municipality size 3 . In other words, Japanese municipal mergers are the result of a national merger policy intended to address serious fiscal problems. Because we consider assignment to the merged municipality group to be non-voluntary and non-random, we cannot apply the DID method in this case. We devote attention to addressing sample selection bias and obtaining proper counterfactual data.
In this paper, we focus on the subordinate partners in mergers as the treatment group. We do so because previous studies created treatment groups based on whether the municipalities chose to merge. However, we believe that the fiscal effects on the subordinate and dominant merger partner differ. Although a subordinate merger partner with a small size and difficult fiscal conditions may increase debt before a merger, a dominant merger partner with a large size and sound fiscal condition may reduce additional debt. There are also two types of mergers, an absorption-type merger and an equal-type merger. In the case of an equal-type merger, it is considerably more difficult to defect as such mergers entail mutual surveillance.
Thus, if we were to create treatment groups following the approach of previous studies, our results might capture effects of the dominant merger partner and equal-type mergers. However, in reality, we observe many absorption-type mergers in Japan.
Therefore, we focus primarily on the subordinate merger partner in absorption-type mergers. In this paper, we estimate the fiscal effect of municipal mergers using average treatment effect on the treated (ATET) estimation based on the propensity score matching with differences-in-differences (PSM-DID) method to evaluate the causal effect. Our approach is new in the literature.
The remainder of the paper is organized as follows. The next section explains Japanese intergovernmental transfers and the special law regarding municipal mergers. Section 3 describes the empirical framework. Section 4 explains the selection of the subordinate merger partners as the treatment group. Section 5 describes the dataset. Section 6 presents the estimation results. Section 7 concludes.
Japanese intergovernmental transfers and Special Municipal Mergers Law
In Japanese local public finance, local governments receive Local Allocation Tax grants of approximately 16 -20 trillion Japanese yen annually, financed by the central government (through the system of Local Allocation Tax grants, abbreviated LAT grants) 4 . The LAT grants system means that there is an intergovernmental transfers system in Japan. For example, the amount of the LAT grants for FY1998 was approximately 16 trillion yen, while the central government's general accounting budget for FY1998 was approximately 80 trillion yen. The LAT grants represent 30 percent of local government revenue. A municipality can use the LAT grants as unconditional lump-sum grants. For some municipalities, the LAT grants account for over 70 percent of total revenue. Local tax revenue accounts for approximately 30 percent of total revenue. Unfortunately, Japanese local public finance is sometimes described as local governments having "thirty-percent autonomy" 5 . Thus, the fiscal condition of a local government is substantially dependent on the central government. The LAT grants system has been in place for over 60 years. The LAT grants system is very uncommon system from a global perspective. The amount of the LAT grants provided to each municipality is determined based on the municipality's fiscal shortage according to the central government. In other words, the MIC determines the amount of the LAT grants allocated to each municipality on the basis of the fiscal gap. Because the LAT grants are unconditional lump-sum grants, most municipalities prefer LAT grants to conditional grants. For example, the number of municipalities that received LAT grants in FY1998 is 3114 out of a total of 3232. Over 90 percent of municipalities receive LAT grants every year.
However, the central government's fiscal condition has been chronically deteriorating since the 1990s. The long-term debt stock of the central and local government exceeded approximately 130 percent of GDP at the end of FY1998 and has since continued to increase 6 . In this context, the central government has been promoting fiscal decentralization, including through its municipal mergers policy.
The Special Municipal Mergers Law, called the carrot and stick policy, was temporary legislation passed by the central government and in place from FY1999 to FY2005 to improve fiscal conditions. The carrot and stick policy is focused on the LAT grants, specific grants and debt.
The stick policy is for the non-merged municipalities 7 . The central government announced that if municipalities did not chose to merge, they would receive a reduced amount of LAT and specific grants until FY2005. The stick policy of the LAT grants is also called "the LAT grants shock". Most municipalities suffered severely from the decrease in LAT grants of approximately 5.2 trillion yen over the FY1999 to FY 2005 period.
The carrot policy is for the merged municipalities. The central government announced that if municipalities chose to merge, the merged municipalities would be allowed to receive the LAT grants for 10 years as they had prior to the merger. Similarly, the merged municipalities were permitted to issue special debt after merging. In addition, if the merged municipalities issued this special debt after mergers, the central government promised to repay 70 percent of the fiscal burden of the new public project. The carrot policy affected not only the subordinate merger partner but also the dominante merger partner through the LAT grants and special debt. Thus, the dominant merger partner also had some incentives to merge.
In addition, if municipalities applied to merge under the Special Municipal Mergers Law, the central government required the municipalities to discuss the merger for at least one or two years. To apply under the special law, they were not allowed to immediately change their the merger partners.
As mentioned above, the central government made a substantial effort to encourage municipal mergers. That is, municipal mergers are not voluntary or random phenomena.
Empirical framework
This paper analyzes the fiscal common pool problem in the context of Japanese municipal mergers. Our identification strategy is based on the propensity score matching with DID method (e.g., Rosenbaum and Rubin, 1983 Recent research has studied small municipalities and those with poor financial conditions that chose municipal mergers in Japan using a discrete choice model and survival analysis (e.g., Nishikawa, 2002; Hirota, 2007;  the end of FY2015. 7 The stick policy is related to the "Triple Reform" implemented by the Koizumi Cabinet. For further details, see Ihori (2009) Because we consider assignment to the merged municipality to be nonrandom, we cannot employ DID estimation. We devote attention to sample selection bias, endogeneity bias and obtaining proper counterfactual data. However, by applying PSM to the problem of municipal mergers, we can consider pseudo-randomization by creating treatment and control groups that will be similar. Therefore, the treatment and control groups can be on average observationally identical.
Moreover, when we use PSM in combination with the DID method, we can eliminated time-consistent unobserved effects. We ultimately calculate the ATET of municipal mergers using the PSM-DID method to consider causal effects.
Propensity score matching
First, the ATET is the difference between the outcomes of treated observations and the outcomes of the treated observations if they had not been treated.
In equation (1), Y i is total expenditure, investment expenses or local debt. Y 1 denotes a merged municipality and Y 0 denotes a non-merged municipality.
T represents the municipal merger choice. If a municipality merged, T equals 1 and denotes a member of the treatment group. If a municipality did not merge, T equals 0 and denotes a member of the control group. Because we cannot actually observe E(Y 0 |T = 1), we calculate the ATET using E(Y 0 |T = 0) as a substitute for E(Y 0 |T = 1). The ATET is reflected in equation (2) .
If (E(Y 0 |T = 0) − E(Y 0 |T = 1)) does not equal zero, the ATET has some bias. The ATET is based on two assumptions that must be satisfied for the estimate to be unbiased. Equation (3) is the unconfoundedness assumption, meaning that the outcomes are independent of treatment, conditional on x i .
Equation (3) shows that the assignment to municipal merger and Y 0 are independent. The treatment variable needs to be exogenous.
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P r(T = 1|X) < 1 f or all X (4) Equation (4) reflects the common support assumption. There is a matched control observation with similar X for each treated observation. When equation (3) and (4) exist, we calculate the ATET without some biases by re- (2). Even if observation variables are comparable to a similar group, unobserved variables might cause sample selection biases. The curse of dimensionality makes it too difficult to match a large number of covariates using cross-sectional matching methods. The PSM method can overcome the problem or at least mitigate the problems associated with the curse of dimensionality.
Second, the PSM method is a statistical matching method that attempts to estimate the effect of a treatment by accounting for the covariates that predict assignment to treatment. Regardless of whether municipalities are actually chose to engage in municipal mergers, the method can assign them randomly into a control group of non-merged municipalities and a treated group of merged municipalities using a predicted probability. This predicted probability is based on a probit or logit model to create a counterfactual group. Furthermore, we can be seen as randomly assigning observations to either group to match the same or similar propensity score.
We estimate the factors affecting the municipal merger decision using the empirical model defined in equation (5):
The propensity score is a probit model with T as the outcome variable and X as covariates. The propensity score is the conditional predicted probability of receiving treatment given pre-treatment characteristics X. Third, we match observations from treatment and control groups based on their propensity scores. the PSM method matches a similar predicted probability given equation (3) . The ATET of PSM is reflected by equation (6) .
We calculate a consistent estimator of the ATET using equation (7):
N 1 indicates the size of the merged municipality sample and N 0 indicates the size of the non-merged municipality sample. W (i, j) is a weight assigned to a non-merged municipality based on the propensity score and ∑ j W (i, j) = 1. We applied the common support assumption from Becker and Ichino (2002) . If some observations cannot be matched to a similar comparison group, they need to be dropped from our data. Moreover, an assignment to treatment is independent of the X characteristics given the same propensity score. We have to verify that the samples are balanced on covariates.
Propensity score matching with differences in differences
In this section, we explain the ATET of the PSM-DID method. Equation (7) showed the ATET, which can eliminate sample selection bias by matching the merged municipalities with similar non-merged municipalities. It should be noted that the ATET of the PSM might capture time-consistent unobserved effects. If that is the case, equation (7) cannot be consistent. Heckman et al. (1997) introduced the PSM-DID method to consider unobserved effects. Equation (8) describes the ATET of the PSM-DID method.
where t and s index the pre-treatment period and the end of the pretreatment period. N 1t and N 1s indicate the number of municipalities at each point in time.
In this case, unconfoundedness assumption is described by the following equation (9):
Equation (9) shows that there is no correlation between differences in the outcome variable and assignment to merger status. In other words, there is no difference between the average value of the merged municipalities and the average value of the non-merged municipalities.
Matching methods
Recent studies have proposed different matching methods: nearest neighbor matching, radius matching, and kernel matching. Nearest neighbor matching is described by equation (10).
For each treated observation i, select a control observation j that has the closet X. We select merged municipalities and find the non-merged municipalities with closest propensity score. Radius matching is described by equation (11).
Each treated observation i is matched with control observation j that falls within r.
In kernel matching, each treated observations i is matched with several control observations, with weights inversely proportional to the distance between the treatment and control observations. The weights are defined as:
h is the bandwidth parameter.
Subordinate merger partner as the treatment group
In considering a probit model of Japanese municipal mergers in equation (5), we follow the findings of Nishikawa (2002) , Hirota (2007) , Kawaura (2009) and Hirota and Yunoue (2014) . These studies reported that small and poor municipalities chose to engage in municipal mergers. We also apply a population criterion to identify the fiscal common pool problems that lead to the decision to be a subordinate merger partner. There are cases in which merger partners can be classified as the dominant or subordinate merger partner. If a small municipality is absorbed by a large neighboring municipality as a dominant partner, the resulting merged municipality may increase the number of new public projects. These projects are accompanied by additional investment expenses. The subordinate merger partner will borrow more to cover its expenses, which will increase the public debt. However, the subordinate merger partner prefers to externalize the expenses on public projects financed by debt while it receives most of the marginal benefits from a public project.
According to the law of 1/n, merger partners have an incentive to free ride that depends on their population size over that of the new municipality (e.g., Hinnerich, 2009; Jordahl and Liang, 2010; Blom-Hansen, 2010; Hansen, 2014; Nakazawa, 2015; Saarimaa and Tukiainen, 2015) . Specifically, Hinnerich (2009) defined the 1 − pop i /pop new as the free-rider treatment group when pop i is the population size of municipality i and pop new is the population size of the new municipality.
In this paper, the treatment group T refers to the following three patterns of subordinate partners.
Equation (13) is called the basic model if the population size of a merger partner is smaller than half the population size of the new municipality; in that case, T equals 1 and zero otherwise.
where pop i is the population size of a municipality and pop new is the population size of the new municipality. This model is similar to Hinnerich's (2009) free-rider model. However, the model may introduce some bias (underestimating or overestimating) because equation (13) includes equal-type mergers and the dominant merger partners.
In addition, the dominant partner does not choose to incur additional debt from new public projects because it must repay this debt itself after a merger. The subordinate merger partner may prefer reducing funding to incurring new debt. Therefore, we focus on the subordinate merger partner in equations (14) and (15) .
Equation (14) is called the subordinate partner model (A) if the population size of a subordinate merger partner is smaller than the population size of the dominant merger partner; in that case, T equals 1 and zero otherwise.
where pop d is the population size of the dominate merger partner. Equation (15) is called the subordinate partner model (B) if the population size of the subordinate merger partner is smaller than half of the population size of the dominant merger partner; in that case, T equals 1 and zero otherwise.
These population sizes are measured from pre-merger data on each municipality. Only pop new is measured using post-merger data.
Data
In the probit model, we use a Japanese municipality's data for FY1998. This means that the Special Municipal Mergers Law is enforced for 7 years, from FY1999 to FY2005. The first municipal merger involved four towns in FY1999. However, most of municipal mergers are concentrated in FY2004 and FY2005. We assume that there is a period of consultation period lasting a few years. Therefore, we employ the data for FY1998, just before the special law came into effect, to estimate probit model. Furthermore, we attempt to match similar propensity scores using various matching methods.
The number of municipalities that chose to merge in FY2004 is 831. The number of treatment observations is as follows: equation (13), 675; equation (14), 614; and equation (15) , 497. In other words, there were many absorption-type mergers in Japan.
To estimate the predicted probability using the probit model, we use these following covariates: population, area, share of population over 65, share of population under 15, share of primary industry, share of tertiary industry, share of LAT grants, share of the specific grants and share of debt stock. The shares of LAT grants and specific grants are as a proportion of total municipal revenue. A municipality that is financially dependent on transfers may choose to merge because it suffers from difficulties resulting from fiscal problems. The debt stock is per capita accumulated debt. We use period t-1 for the financial data such as LAT grants, specific grants and debt stock.
In the PSM and PSM-DID model, we employ the pre-merger fiscal data to calculate the ATET. We use expenditure and debt information for FY2003 as outcome variables for mergers conducted in FY2004. For example, if a subordinate merger partner engaged in a municipal merger in FY2004, we use total expenditure, investment expenses (non-subsidized public works expenses) and debt in FY2003 as outcome variables.
Data on municipal governments are derived primarily from the Shi Tyo Son Kessan Card (Statistics of the Final Accounts of Municipal Governments) and the Gappei Digital Archive (Digital Archive of Municipal Mergers).
Summary statistics are reported in Table 1 . The mean of population size is 36,635. The maximum population size is approximately 3.3 million people, and the minimum population size is 204. The data on area also exhibit a wide range. Regarding the share of LAT grants, many municipalities receive them from the central government. Surprisingly, some municipalities received considerable LAT grants that accounted for 70 percent of total revenue, and there are few municipalities that do not depend on LAT grants.
6 Empirical results
DID results
In this section, similar to previous research, we estimate the ATET by the DID method. A descriptive comparison of the effect of a municipal merger on the merged municipalities is given in Fig. 1 from the basic model in equation (13) . As the figure indicates, there is a substantial difference between the merged and non-merged municipalities. The per capita total expenditures of the merged municipalities equal approximately 800 thousand yen, while the per capita total expenditures of the non-merged municipalities equal approximately 600 thousand yen. In addition, per capita merged municipal expenditures exhibit an increase in FY2003. Nevertheless, per capita nonmerged municipal expenditures exhibit a decreasing trend. We are also able to observe a clear distinction between the merged and non-merged groups beginning in FY2001. Fig. 2 depicts the results for the subordinate merger partners. This figure depicts a similar tendency to that in Fig. 1 . In terms of the per capita investment expenses and debt, the difference between two groups increased from FY2001 to FY2003. From this, we can see that the merged municipalities implicitly increase their debt for investment expenses just prior to mergers.
Moreover, estimated the average difference between the merged and nonmerged municipalities using the DID method. Table 2 presents the results of the DID estimation. According to the basic model, it is evident that the findings for merged municipalities are statistically significant and that they increase expenditures and debt before mergers. The ATET for investment expenses equals approximately 24 thousand yen in FY2003 and that for debt is approximately 19 thousand yen in FY2003. Thus, most financial resources for new public projects are obtained via new debt. As subordinate merger partner models (A) and (B) show, small municipalities that are absorbed by larger municipalities exhibit marked increases in investment expenses and new debt. In subordinate merger partner model (B), investment expenses increase by approximately 22 thousand yen and debt increases by approximately 17 thousand yen. Thus, this might reflect the fiscal common pool problem.
However, note that these results are obtained using the DID method. To employ DID estimation in this case, it is necessary to satisfy the parallel trends assumption. When we use the DID method, both the treatment and control groups must be very similar during the pre-treatment period. In Figs. 1 and 2, we can see the different trends exhibited by the merged and non-merged municipalities. In other words, this raises concerns of sample selection bias. The merged municipalities may have a "propensity" that depends on certain conditions, and hence municipalities suffering from financial difficulties might choose to merge. In this case, we cannot obtain an unbiased estimator using the DID method.
PS estimation results
In this section, the empirical results concern the probit estimation used to calculate the propensity score. Table 3 reports the probit estimation results. In the basic model, the coefficients for population and area are negative and statistically significant. The LAT grants and debt stock coefficients are positive and significant, while specific grants have a negative and significant coefficient. In subordinate merger models (A) and (B), the coefficients for population and area are negative and statistically significant. A small municipality is more likely to choose to be a subordinate merger partner. A small municipality facing an aging population is also likely to choose to be subordinate merger partner. This implies that a smaller municipality, in terms of size and area, is more likely to be a subordinate merger partner. Moreover, small municipalities that are dependent on LAT grants are more likely to choose to merge with larger municipalities because of the former's poor fiscal conditions. The coefficient of the specific grant is negative and significant.
The reason for this result concerns national policy. Since the collapse of the Japanese bubble economy in FY1991, specific grants and public projects have been on the decline. Because municipalities can receive LAT grants due to a fiscal shortage, small municipalities tend to prefer the LAT grants to specific grants and debt for covering a fiscal deficit.
With the considerable mergers during the Heisei period, the central government decided to cut LAT grants for all municipalities because it faced a larger fiscal deficit than those faced by local governments. However, the merged municipalities were permitted to receive LAT grants from the central government for 10 years just as they had before merging under the Special Municipal Mergers Law.
Similarly, the merged municipalities are permitted to issue special debt after mergers under the special law. If the merged municipalities use this special debt after mergers, the central government promises to repay 70 percent of the fiscal burden of a new public project.
Therefore, we consider that these municipalities chose to engage in mergers during the period when the special law was applicable. It should be emphasized that, under the special law, the special debt is not authorized before mergers. That is, before merging, municipalities were required to pay their own debt.
Thus, we examined whether Japanese municipal mergers were more likely depending on municipal characteristics such as population size, area, and fiscal conditions. The effects of these characteristics mean that the number of absorption-type mergers is larger than the number of equal-type mergers. In other words, because small Japanese municipalities in poor fiscal condition chose to pursue municipal mergers, we need to assume that assignment to the merged municipality group is nonrandom. We were able to confirm the presence of sample selection bias in the DID estimation. Therefore, we cannot use DID estimation to calculate the ATET for Japanese municipal mergers. The PSM method is very helpful in addressing this issue. Fig. 3 depicts the balanced propensity scores after the PSM method 13 using the probit estimation results. Because we imposed the common support assumption, the score of control group indicates whether inference is off support or on support. Fig. 4 and Table 4 report the results of a balancing test before and after the PSM. The results of the balancing test after matching cannot reject the approach of matching the data on each covariate. Importantly, the PSM reduces the bias from before to after the matching, while there is a substantial difference between unmatched and matched data on variables such as population, area, share of population over 65 and share of LAT grants.
In the basic model, the average population of control group municipalities shifts from 44,103 to 8341 after matching. Both the treatment and control groups have nearly identical population sizes after matching. The population of matched observations is approximately 8,400. The average area of control group municipalities shifts from 125 to 79 and the bias improved from -42 to -1.5 after matching. Similarly, comparing before and after matching, the PSM method substantially improved the average of other covariates such as the LAT grants, specific grants and debt stock. This method enabled us to reduce the substantial bias induced by the imbalance between the treatment and control groups.
In subordinate merger models (A) and (B), matching reduces the bias of many covariates is by approximately 40 percent. Moreover, the bias in estimates of the share of the population over 65 and LAT grants is improved by attenuated by 70 percent. Because some large municipalities did not need to merge are included in the control group before matching, the results of the DID method exhibit substantial bias.
Thus, the PSM method makes it possible to compare very similar municipalities to one another. In other words, we were able to attenuate the sample selection bias presented by the context of municipal mergers.
PSM results
Next, we report the results of the PSM in Table 5 . The results clearly indicate reduced bias compared with the DID method in Table 2 . We estimated the ATET on expenditures and debt using nearest neighbor, radius and kernel matching. Most of the results for FY2003 are statistically significant at the 1 or 5 percent level, whereas the results for FY2002 are not statistically significant. Interestingly, the results are different from those obtained from the DID method.
In the basic model, per capita total expenditures increase by between 58 and 67 thousand yen and per capita investment expenses increase by approximately 27 thousand yen in FY2003 relative to non-merged municipalities. Per capita debt was approximately 21 thousand yen in FY2003. This result is larger than that in the DID results. In subordinate merger model (A), there is a difference in the results for per capita total expenditure. The result from the nearest neighbor matching is not statistically significant, while radius and kernel matching are significant. The reason is that this model included relatively large municipalities in the treatment group that are not subordinate partners. Thus, these results may be affected by the effects of equal-type mergers. The results for per capita investment expenses are between 22 and 27 thousand yen, while the results for per capita debt are between 17 and 22 thousand yen. Even in this case, the merged municipalities covered the cost of public projects using new debt.
In subordinate merger model (B), we can clearly see that small municipalities that chose to be a subordinate merger partner increased their expenditures and debt for public projects. Per capita total expenditures increase by between 70 and 80 thousand yen more than in other cases. Per capita investment expenses are statistically significant at the 1 percent level. The subordinate merger partner increases investment expenses by, on average, approximately 25 thousand yen in FY2003 when we used nearest neighbor matching. Similarly, the results of radius and kernel matching are positive and significant, indicating an increase of approximately 30 thousand yen. Comparing FY2003 to FY2002, the ATET of investment expenses in FY2003 is larger than that in FY2002. Because subordinate merger partners expected dominant merger partners to carry the financial burden, they increase investment expenses considerably just before mergers. Per capita debt is positive and statistically significant at the 1 percent level in FY2003. The subordinate merger partner increases per capita debt on average by 25 thousand yen in FY2003 using nearest neighbor matching. Both radius and kernel matching yield roughly the same ATET. Moreover, the ATET of debt in FY2003 was large compared with the results for FY2002. The subordinate merger partner also increases its debt by the end of the pre-merger year.
PSM with DID results
In the preceding section, we obtained our results using the PSM method that allowed us to address the sample selection bias in municipal mergers. In attempt to identify the fiscal effect of municipal mergers, we also consider time-consistent unobserved effects. For this reason, we employ the PSM-DID method in this section. Table 6 reports the results of the PSM-DID method. All results exhibit substantially reduced bias compared with the previous results and are statistically significant at the 1 percent level. After considering both sample selection bias and time-consistent unobserved effects, the amount of total expenditure, investment expenses and debt increases rapidly by the end of pre-merger year. In particular, we are able to attenuate the bias in subor-dinate merger models (A) and (B) relative to the DID and PSM methods.
In the basic model, per capita total expenditures increase by between 43 and 48 thousand yen and per capita investment expenses increase by between 24 and 29 thousand yen in FY2003. Moreover, per capita debt is between 15 and 16 thousand yen in FY2003. These results lower than the corresponding PSM results.
In subordinate merger model (A), we were are able to attenuate bias relative to the results in Table 2 and 5. Per capita total expenditures are between 43 and 48 thousand yen in FY2003. Similarly, per capita investment expenses increase by between 24 and 29 thousand yen in FY2003. However, the per capita debt is between 12 and 17 thousand yen.
In subordinate merger model (B), we are able to identify a fiscal common pool problem involving the smaller subordinate merger partner. The smaller subordinate merger partners rapidly increase their per capita total expenditures by between 44 and 47 thousand yen. Simultaneously, they increase investment expenses by approximately 24 thousand yen in FY2003 and slightly increase them by approximately 12 thousand yen in FY2002. Most investment expenses are covered by new debt because the per capita debt increases by between 15 and 19 thousand yet. This is why the central government required a consultation period of one or two years as a condition for applying for the Special Municipal Mergers Law. The subordinate merger partners, which have a higher merger probability, began to plan their new public projects two years prior to their mergers.
An important point is that the merged municipalities create a fiscal common pool problem just before mergers and then depend on the dominant merger partner.
Robustness checks
To check of the robustness of our results, Table 7 reports results using placebo treatment periods. We calculated the ATET for the pre-treatment years. If we cannot reject the null hypothesis that the placebo ATET is zero, then there are no average differences between the merged and non-merged municipalities in pre-merged years.
As mentioned above, the merged municipalities decided to merge at least one or two years prior to the merger, and we cannot expect to observe a fiscal common pool effect over the 3 years prior to the merger. Municipalities might not increase their expenditures and debt in the pre-merger years because they had not yet selected their merger partners. Thus, we calculated the data for FY2000 and FY2001 in Table 7 .
No results in Table 7 are statistically significant. There are no differences between the merged and non-merged municipalities in this period. Thus, the merged municipalities began to increase new public projects and debt immediately after beginning the merger consultation.
Moreover, Tables A.1 -A.4 report results for mergers in the year 2005. These results exhibit the same tendency as for mergers in the year 2004. In particular, as indicated in Table A .4, the merged municipalities increase their expenditures and debt just before mergers. One reason for this is that most of the merged municipalities in FY2005 selected merger partners before the deadline specified in the special law. Because the mergers needed to have been successfully completed by the end of FY2005, they increased expenditures and debt only one year prior.
Concluding remarks
In this paper, we analyzed the fiscal common pool problem in Japan's municipal mergers in the context of a national policy, the Special Municipal Mergers Law.
First, we found that Japanese municipal mergers have a certain likelihood depending on municipal characteristics such as population size, area, and fiscal conditions using a probit model. Thus, Japanese municipal mergers are non-voluntary and non-random. In other words, the central government induced municipal mergers. Because Japanese municipal mergers are "not" randomly assigned, we could not employ DID estimation.
Second, we revealed a fiscal common pool problem consistent with the law of 1/n using the PSM-DID method. Based on the results for investment expenses and local debt, we observed fiscal common pool effects in Japanese municipal mergers. Because the subordinate merger partner faced severe fiscal conditions, it elected to merge with a dominant merger partner. Subordinate merger partners increased their investment expenses and local debt in an effort to offset their additional costs by shifting the burden to the dominant merger partner. Notes: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent level, respectively. U shows the unmatched data, and M shows the matched data after propensity score matching. Notes: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent level, respectively. Standard errors are reported in brackets. The per capita total expenditure, investment expenses and debt are in thousands of Japanese yen. Notes: ***, **, and * indicate statistical significance at the 1, 5, and 10 percent level, respectively. Standard errors are reported in brackets. 
A.1 Differences in Differences

A.3 Balancing test
